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(57) ABSTRACT

Provided 1s a synthetic resin container that effectively
absorbs the reduced pressure generated 1nside the container
as a result of hot filling and that also prevents deterioration
in appearance of a label applied to an outer circumierential
surface of a trunk portion of the container. A synthetic resin
container according to the present disclosure includes a
mouth portion, a trunk portion, and a bottom portion. The
trunk portion 1s provided with a plurality of reduced pressure
absorbing panels extending in the vertical direction while
twisting in the circumierential direction and being arranged
side by side in the circumierential direction. Each reduced
pressure absorbing panel has a narrow-width portion located
in a region between the panel upper end and the panel lower
end. A width of each reduced pressure absorbing panel 1s
reduced 1n the narrow-width portion than in the panel upper
end and the panel lower end.

17 Claims, 5 Drawing Sheets

_________




U.S. Patent Oct. 1, 2019 Sheet 1 of 5 US 10,427,854 B2

1 ﬁ S
/ \
| |
| -k
| |
// .
7 N\ 3
/ \\ /J
/ \
| \
C sj
/-




U.S. Patent Oct. 1, 2019 Sheet 2 of 5 US 10,427,854 B2

t‘\ T

#
*‘-b“" #,,. n-\.l‘- i /
“’"‘“—..._..,-"" \\\,‘ -
- -

A-A section

. (\“‘“"\ |
f / ‘ \Vv.- 22
> + s
{i ;’
L J

Pan™
}\,

RN {
\V‘/ ’“*\M_’__;*"

B-B section




U.S. Patent Oct. 1, 2019 Sheet 3 of 5 US 10.427.854 B2

FI1G. SA

Comparative
Exampie B

e, e, o, ol ol o A -

Comparative
_“.gxampi& Fxampie 2

?F‘%
o P b
ghatii o
(A Wl e
1"'-?-:.1::.' ’.:".:'* :
Pl oty L

e
:!H.t :l!i‘i!!n.::il

S B

-

Comparatlive
Exampie

- R

-

-

metﬁtt- A e T

i e ol ol e O

T, L 3
oo n *
Ili._a.a-a-_a"i- h
L

el e i il e A

L 2 L R 8 L B & b 0 b e b
A ol ol e e B R

t e 1 5 5 ] ) Il-ll ll.ll III:II'-:-
L -5 & % § B 1 B b B B ]

P R e

4 FER TR VYT VLA AT
iE;3¢ i?r

foad . ad

Rad

e, e, ol O O o T O R e it e e e e i gl Wl il Pl T gl g g T

Absorption vapacity 28.7

Wrinkles on label . Bad
Mold release properiies | food

el A A A - . - . P——— e ey e e el ol P A A L

Wi de Wide

ﬁm'-‘:“‘
L L X R ]

e ale e i

E
|

-, e
R

A, ol ol e e i A o o

Panael widihs
fupper and {ower ends)

ol dnalnale O B BB

&

-
e, v, ol B e e ol e, O O O S e e e i e T tnnthqqq@&#uﬂ%n-ﬁﬁ X

Fane! widihs
(middie position)

Narrow i Narrow

A N i -, 2 v Al ll.il lll-li-

N
N
.
N
N
'

e e ol o

2. Oam

o e e R

¥
E
L)
L)
+'—-'\-'-
)
3
¥
]
|

2. Qaen

o5t

=
%
2
oo

[EO  T T AY

Narrow

-, .- i\.-l\.+ - ll-+"'-'\'"

e ol B o

il vk vk ol A e, e A A

; ———

nnnnnbd d-iuiqﬁﬁhh

o
&
o |
{rnd
3

G, Oown

e, il ol e o " e

N

3 .!‘E

. i i oAl A S e ap e e e
k
¥
k
k
k
] .
'
. :
1 ¥
L]
i E
! :

e gl -y gty o8 Rl o gy A S

.

o g - -
" e aray 1
E' TR ek - " _-{. - — :
L gy K
l__ " ]
1 :
i .
v
k
k
]
]
it '
:

g il il ol il ol ol ol iy ol ol A A, R R R AR A e
n

I

Sestion of reduced pressure absorbing panel

A A



U.S. Patent Oct. 1, 2019 Sheet 4 of 5 US 10.427.854 B2




U.S. Patent Oct. 1, 2019 Sheet 5 of 5 US 10.427.854 B2

21U

21U




US 10,427,854 B2

1
SYNTHETIC RESIN CONTAINER

CROSS-REFERENCE TO RELATED
APPLICATION

The present application claims priority to and the benefit

of Japanese Patent Application No. 2013-255230 filed on
Dec. 25, 2015 and Japanese Patent Application No. 2016-

1835915 filed on Sep. 23, 2016, the entire contents of which
are incorporated herein by reference.

TECHNICAL FIELD

The present disclosure relates to a bottle-shaped synthetic
resin container including a mouth portion as a dispensing,
spout for the contents, a trunk portion extending contigu-
ously with the mouth via a shoulder, and a bottom portion
closing a lower end of the trunk portion, especially to such
a synthetic resin container including the trunk portion pro-
vided with reduced pressure absorbing panels.

BACKGROUND

Due to the light-weight and handleability, the excellent
stability for preservation ol the content media, and the
inexpensive cost, synthetic resin bottles, representatives of
which are oriented polypolypropylene (OPP) bottles and
polyethylene terephthalate (PET) bottles, are used 1n various
applications, such as beverages, foods, cosmetics, and so
torth.

Such a synthetic resin container 1s known to include the
trunk portion provided with reduced pressure absorbing
panels to cope with so-called hot filling, in which the
contents, such as a beverage, including a juice beverage and
tea, and a seasoning, including soy sauce, vinegar, and
dressing, are filled at a high temperature heated state. After
the contents are hot-filled, the mouth portion 1s closed with
a cap. Then, as the contents are cooled, the inside of the
container 1s placed under reduced pressure, possibly causing
the trunk portion to be deformed significantly. To address the
above problem, the trunk portion i1s provided with the
reduced pressure absorbing panels, which may be deformed
to absorb the reduced pressure 1nside the container, thereby
preventing the entire trunk portion to be deformed signifi-
cantly.

For example, Patent Literature 1 describes a synthetic
resin container including a trunk portion provided with
reduced pressure absorbing panels, which extend obliquely
in the vertical direction. Thus, the described synthetic resin
container prevents deterioration 1n rigidity otherwise caused
by a reduction 1n thickness of the container. Furthermore,
with the reduced pressure absorbing panels that may be
deformed to absorb the reduced pressure inside the con-
tainer, the described synthetic resin container also maintains

its appearance shape even when being hot-filled with the
contents.

CITATION LIST
Patent Literature

PTL 1: Japanese Patent Application Publication No. 2013-
095428

SUMMARY

Meanwhile, a shrink label or a roll label, on which
information or the like of the contents may be written, 1s
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sometimes applied to an outer circumierential surface of a
trunk portion in a synthetic resin container. However, when
such a label 1s applied to the synthetic resin container
provided with the oblique reduced pressure absorbing panels
as described 1in Patent Literature 1, a difference between a
circumierential length of the reduced pressure absorbing
panel portion and a circumierential length of the outer
circumierential surface of the trunk portion and a difference
between a distance from the central axis of the container to
the reduced pressure absorbing panel portion and a distance
from the central axis of the container to the outer circum-
ferential surface of the trunk portion cause the following
issue. That 1s to say, the label might get in the reduced
pressure absorbing panels, and, when absorbing the reduced
pressure, the reduced pressure absorbing panels undergo
twisting movement, thereby causing wrinkles on the label.
The occurrence of wrinkles 1s eminent especially 1n the case
of a roll label, which 1s applied to the trunk portion of the
synthetic resin container 1n a manner such that the entire
back surface of the label 1s glued thereto. Thus, there are the
problems that the appearance of the label 1s deteriorated and
that indication on the label 1s diflicult to see. On the other
hand, reducing the width 1n the circumiferential direction of
cach reduced pressure absorbing panel to prevent the occur-
rence of wrinkles poses another problem of deteriorating
mold release properties of the synthetic resin container.

The present disclosure has been conceived 1n light of the
above problems, and the present disclosure 1s to provide a
synthetic resin container that effectively absorbs the reduced
pressure generated inside the container as a result of hot
filling and that also prevents deterioration 1n appearance of
a label applied to the outer circumierential surface of the
trunk portion of the container.

One of embodiments of the present disclosure resides 1n
a synthetic resin container icluding a mouth portion as a
dispensing spout for contents, a trunk portion extending
contiguously with the mouth portion via a shoulder portion,
and a bottom portion closing a lower end of the trunk
portion. The trunk portion 1s provided with a plurality of
reduced pressure absorbing panels that 1s formed as a
plurality of ribs extending in a vertical direction while
twisting 1n a circumierential direction about a central axis of
the trunk portion and that i1s arranged side by side in the
circumierential direction of the trunk portion. Each of the
plurality of reduced pressure absorbing panels has a panel
upper end, a panel lower end, and a narrow-width portion
located 1n a region between the panel upper end and the
panel lower end, a width of the reduced pressure absorbing
panel being reduced 1n the narrow-width portion than 1n the
panel upper end and the panel lower end.

Preferably, the narrow-width portion 1s located at a height
corresponding to a middle position between the panel upper
end and the panel lower end.

Preferably, the trunk portion i1s defined and formed by a
pair of annular horizontal grooves each extending in the
circumierential direction.

Preferably, 1in the panel upper end and the panel lower
end, a width of the reduced pressure absorbing panel on an
outer circumierential surface of the trunk portion 1s 8.8+£2.0
mm, and a width of a base surface of the reduced pressure
absorbing panel 1s 80% or less the width of the reduced
pressure absorbing panel on the outer circumierential sur-
face of the trunk portion.

Preferably, in the narrow-width portion, a width of the
reduced pressure absorbing panel on an outer circumieren-
tial surface of the trunk portion 1s 5.0+£2.0 mm, and a width
of a base surface of the reduced pressure absorbing panel 1s
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80% or less the width of the reduced pressure absorbing
panel on the outer circumierential surface of the trunk
portion.

The present disclosure provides a synthetic resin con-
tainer that effectively absorbs the reduced pressure gener-
ated mside the container as a result of hot filling and that also
prevents deterioration in appearance of a label applied to the
outer circumierential surface of the trunk portion of the
container.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

FIG. 1 1s a front view illustrating a synthetic resin
container according to one of embodiments of the present
disclosure:

FIG. 2A 1s a sectional view taken along a line A-A 1n FIG.
1, and FIG. 2B 1s a sectional view taken along a line B-B 1n
FIG. 1;

FIG. 3A 1illustrates a relation between the shape of
reduced pressure absorbing panels, and wrinkles on a label
and the mold release properties of a synthetic resin container
according to one of embodiments of the present disclosure,
and FIG. 3B schematically illustrates panel widths a and b
illustrated 1n FIG. 3A;

FIG. 4A 1s a front view of a synthetic resin container
including reduced pressure absorbing panels each having a

constant width, and FIG. 4B 1s a sectional view taken along

a line C-C 1n FIG. 4A; and
FIGS. 5A to 5C each schematically 1llustrate the shape of
a reduced pressure absorbing panel.

DETAILED DESCRIPTION

The present disclosure will be described 1n more detail
below by illustration with reference to the drawings.

As 1llustrated 1 FIG. 1, a synthetic resin container 1
according to one of embodiments of the present disclosure
contains, for example, a beverage, including a juice bever-
age and tea, and a seasoning, including soy sauce, vinegar,
and dressing, as the contents. The synthetic resin container
1 may cope with hot filling, 1n which the contents are filled
at a high temperature heated state, where the contents are
heated to a predetermined temperature. Additionally, the
vertical direction of the synthetic resin container 1 refers to
the upper and lower direction 1n FIG. 1.

The synthetic resin container 1 1s formed 1n a bottle shape,
which includes a mouth portion 2 as a dispensing spout for
the contents, a shoulder portion 3, which has a head-cut
conical cylinder shape and extending contiguously with a
lower end of the mouth portion 2, a trunk portion 4, which
extends contiguously with the mouth portion 2 via the
shoulder portion 3, and a bottom portion S, which closes a
lower end of the trunk portion 4. Reference numeral S 1n
FIG. 1 denotes the central axis common to the mouth portion
2, the shoulder portion 3, the trunk portion 4, and the bottom
portion 5.

The synthetic resin container 1, as a so-called PET bottle,
for example, may be manufactured by biaxial stretch blow
molding of a polyethylene terephthalate preform. Addition-
ally, the synthetic resin container 1 may also be manufac-
tured by biaxial stretch blow molding of a preform made of
any type ol thermoplastic synthetic resin, such as oriented
polypropylene (OPP), other than polyethylene terephthalate.
Furthermore, the method of manufacturing the synthetic
resin container 1 1s not limited to biaxial stretch blow
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molding of a preform and may be any of a vanety of
manufacturing methods, such as extrusion blow molding of
a resin matenal.

The mouth portion 2 has an outer circumierential surface
provided with a protrusion. After the contents are hot-filled,
the mouth portion 2 1s plugged with a cap, which 1s not
illustrated, and thus, the mouth portion 2 may be closed by
the undercut fitting. Alternatively, a male screw, instead of
the protrusion, may be provided on the outer circumierential
surface of the mouth portion 2. In this case, the mouth
portion 2 may be closed by the cap being screw-fastened to
the male screw.

The trunk portion 4 has an upper end and a lower end,
which are each provided with an annular horizontal groove
12, which extends 1n the circumierential direction over the
entire circumierence of the trunk portion 4. The horizontal
groove 12 1s formed 1n a concave rib shape that 1s depressed
to the inner side 1n the radial direction of the trunk portion
4 from an outer circumierential surface of the trunk portion
4. By the horizontal grooves 12, the trunk portion 4 is
defined and formed with respect to the shoulder portion 3
and the bottom portion 5. Providing the horizontal grooves
12 enhances rigidity 1n the radial direction of a panel support
portion 22, which constitutes the trunk portion 4, in the
vicinity of the horizontal grooves 12. This prevents the trunk
portion 4 from being collapsed into an asymmetrical shape
with respect to the central axis S even 1n hot filling and
maintains the appearance shape of the synthetic resin con-
tamner 1 steadily.

The present embodiment also presumes that a roll label,
on which product information or the like may be written, 1s
applied to the trunk portion 4. A roll label, which is also
called a coiled label, 1s formed as, for example, a rolled film
of paper or resin and wrapped around the outer circumfier-
ential surface of the trunk portion 4. A roll label made of, for
example, paper may be applied to the trunk portion 4 by
coating the entire back surface of the paper roll label with an
adhesive. In cases of a roll label made of resin, the roll label
may be applied by adhering overlap portions located on both
ends thereof with use of an adhesive. Importantly, applica-
tion of a roll label or the like needs to be carried out without
causing wrinkles or the like so that product information or
the like written on the label 1s easy to see.

The trunk portion 4 1s provided with a plurality of reduced
pressure absorbing panels 21, each of which extends in the
vertical direction while twisting in the circumierential direc-
tion about the central axis S of the trunk portion 4. Due to
the twisting 1n the circumierential direction, the reduced
pressure absorbing panels 21 are arranged, with the longi-
tudinal direction thereof being oblique with respect to the
vertical direction of the synthetic resin container 1. The
reduced pressure absorbing panels 21 are also arranged side
by side 1n the circumierential direction of the trunk portion
4. Additionally, the number of the reduced pressure absorb-
ing panels 21 1s determined at will. The reduced pressure
absorbing panels 21 are each formed as a nb that 1is
depressed to the mner side 1in the radial direction of the trunk
portion 4 relative to the outer circumierential surface of the
trunk portion 4. In a portion between any two adjacent
reduced pressure absorbing panels 21, there 1s also formed
a panel support portion 22, which 1s oblique with respect to
the vertical direction. Additionally, 1n FIG. 1, reference
numerals 21 and 22 are respectively assigned only to a single
reduced pressure absorbing panel and a single point of the
panel support portion for convenience.

FIGS. 2A and 2B are sectional views of the trunk portion
4 of the synthetic resin container 1 illustrated 1n FIG. 1. FIG.
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2A 1s a sectional view, taken along a line A-A in FIG. 1, of
the section of panel upper ends 21U of the reduced pressure
absorbing panels 21. FIG. 2B 1s a sectional view, taken along
a line B-B 1n FIG. 1, of the section of narrow-width portions
21M of the reduced pressure absorbing panels 21. The
narrow-width portions 21M are each located at a height
corresponding to the middle position between the corre-
sponding panel upper end 21U and the corresponding panel
lower end 21L. As illustrated in FIGS. 2A and 2B, each
reduced pressure absorbing panel 21 1s configured to have a
width 1n the circumierential direction that 1s reduced in the
narrow-width portion 21M, which 1s located 1in the middle
position, than in the panel upper end 21U. Herein, for
comparison, a synthetic resin container 1', in which the
reduced pressure absorbing panels 21 each have a constant
width, 1s illustrated 1n FIGS. 4A and 4B. In the synthetic
resin container 1' illustrated in FIGS. 4A and 4B, each
reduced pressure absorbing panel 21 may be deformed
significantly from the panel upper end 21U through the
panel lower end 211 and accordingly, may provide a greater
ellect of absorbing reduced pressure. However, when a roll
label 1s applied to the trunk portion 4, a diflerence between
a circumierential length of the reduced pressure absorbing
panel 21 portion and a circumiferential length of the panel
support portion 22 and a diflerence between a distance from
the central axis S to the reduced pressure absorbing panel 21
portion and a distance from the central axis S to the panel
support portion 22 cause the following issue. That 1s to say,
a slack portion appears on the label 1n correspondence with
the reduced pressure absorbing panels 21, and the label gets
into the inner side in the radial direction, and, when the
reduced pressure absorbing panels 21 undergo twisting
movement, wrinkles appear on the label. On the other hand,
reducing the width of each reduced pressure absorbing panel
21 to prevent the occurrence of wrinkles in turn deteriorates
mold release properties of the reduced pressure absorbing,
panel 21 portion. To solve the above problems, as illustrated
in FIG. 1 and FIG. 2B, the narrow-width portion 21M 1s
provided 1n the middle position between the panel upper end
21U and the panel lower end 21L 1n the present embodiment.
The width 1s configured to change gradually and continu-
ously from the panel upper end 21U and from the panel
lower end 21L through the narrow-width portion 21M. With
the above configuration, even when a roll label 1s applied to
the trunk portion 4, the slacking of the portion of the label
that corresponds to the reduced pressure absorbing panels 21
1s prevented by the narrow-width portion 21M, which
extends 1n the vertical direction. Consequently, the occur-
rence of wrinkles on the label 1s prevented.

Additionally, the reduced pressure absorbing panels 21 of
the synthetic resin container 1', which 1s 1llustrated 1n FIGS.
4A and 4B for comparison, extend 1n the vertical direction
while twisting at a uniform angle i1n the circumierential
direction about the central axis S of the trunk portion 4. Due
to the twisting at the uniform angle 1n the circumierential
direction, the longitudinal direction of the reduced pressure
absorbing panels 21 1s oblique at the uniform angle with
respect to the vertical direction of the synthetic resin con-
tainer 1'. This also applies to the reduced pressure absorbing
panels 21 of the synthetic resin container 1 according to the
present embodiment as 1llustrated 1 FIG. 1. FIG. 5A sche-
matically illustrates the shapes of the reduced pressure
absorbing panels 21. FIG. 5A illustrates outlines (1.e., bor-
derlines between the reduced pressure absorbing panels and
the outer circumierential surface of the trunk portion 4) of
the reduced pressure absorbing panels 21 1n an expanded
state. In FIG. 5A, a two-dot chain line represents the reduced
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pressure absorbing panel 21 illustrated 1n FIGS. 4A and 4B
for comparison, and a solid line represents the reduced
pressure absorbing panel 21 according to the present
embodiment. As 1llustrated in FIG. SA, on the basis of the
cases (refer to the two-dot chain line 1n FIG. SA) where the
reduced pressure absorbing panel 21 1s oblique at a uniform
angle with respect to the vertical direction and has a constant
width, the reduced pressure absorbing panel 21 according to
the present embodiment 1s shaped to include the narrow-
width portion 21M, which 1s narrowed equally from both
sides 1n the circumierential direction. However, as 1illus-
trated 1n FI1G. 5B, the narrow-width portion 21M may also
be formed to be narrowed only from one side in the
circumfierential direction, and as illustrated 1n FIG. 5C, the
narrow-width portion 21M may also be formed to be nar-
rowed only from the other side in the circumierential
direction. Furthermore, the narrow-width portion 21M may
be formed to be narrowed unequally from both sides in the
circumierential direction. In any cases, the same capacity of
reduced pressure absorption may be secured as long as the
widths of the narrow-width portion 21M are the same.

In the present embodiment, to improve the mold release
properties 1n the reduced pressure absorbing panel 21, the
panel upper end 21U and the panel lower end 211, which are
end portions of the reduced pressure absorbing panel 21 1n
the vertical direction, are formed to be wide to facilitate
mold release. The panel upper end 21U and the panel lower
end 21L of the reduced pressure absorbing panel 21 have
high rigidity and are diflicult to deform due to, for example,
the horizontal grooves 12 located i1n the vicinity thereof.
This 1s why the width of the panel 1n the panel upper end
21U and the panel lower end 21L 1s increased. By doing so,
the panel upper end 21U and the panel lower end 21L are
more likely to be deformed, and the mold release properties
are maintained. On the other hand, compared with the panel
upper end 21U and the panel lower end 211, the narrow-
width portion 21M has lower rigidity and 1s easier to deform.
Accordingly, even when the width of the panel 1s reduced 1n
the narrow-width portion 21M, the mold release properties
are maintained. With the above configuration, the present
embodiment shows no significant diflerence in mold release
properties from the cases where the entire reduced pressure
absorbing panel 21 1s formed to be wide.

The trunk portion 4 provides the eflect of absorbing
reduced pressure, by the reduced pressure absorbing panels
21, each of which may be deformed to the inner side 1n the
radial direction, and also by the reduced pressure absorbing
panels 21 and the panel support portion 22, which may be
deformed with a further greater oblique angle. That 1s to say,
the reduced pressure absorbing panels 21 may undergo
twisting movement 1n a manner such that the panel lower
end 21L rotates about the central axis S relatively with
respect to the panel upper end 21U. The twisting movement
of the reduced pressure absorbing panels 21 and the panel
support portion 22 reduces the capacity of the synthetic resin
container 1. Accordingly, even when the inside of the
container 1s placed under reduced pressure as a result of hot
filling, the reduced pressure absorbing panels 21 and the
panel support portion 22 undergo twisting movement,
thereby absorbing the reduced pressure.

Thus, 1n the synthetic resin container according to the
present embodiment, the trunk portion 4 of the synthetic
resin container 1 1s provided with the plurality of reduced
pressure absorbing panels 21, each of which extends
obliquely in the vertical direction, and moreover, the width
of the reduced pressure absorbing panel 21 1s reduced 1n the
narrow-width portion 21M than in the panel upper end 21U
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and the panel lower end 21L. With the above configuration,
even though the pressure inside the synthetic resin container
1 1s decreased when the contents at a high temperature are
cooled after beimng filled into the container, the capacity of
the container 1s reduced by the twisting movement of the
reduced pressure absorbing panels 21, and thus, the reduced
pressure 1s absorbed. Furthermore, even when a roll label or
the like 1s applied to the outer circumierential surface of the
trunk portion 4, each narrow-width portion 21M, which 1s
located between the corresponding panel upper end 21U and
the corresponding panel lower end 21L and in which the
width of the reduced pressure absorbing panel 21 1s reduced,
mimmizes slacking of the roll label. Accordingly, wrinkles
are unlikely to appear during the twisting movement of the
reduced pressure absorbing panels 21. On the other hand, the
panel upper end 21U and the panel lower end 21L are
formed to be wide, and therefore, the mold release properties
are maintained. Consequently, the synthetic resin container
1 absorbs the reduced pressure generated inside the con-
tainer as a result of hot filling and also prevents deterioration
in appearance of the roll label applied to the outer circum-
ferential surface of the container. The present embodiment
provides an especially remarkable effect when the roll label
1s applied, by coating entire back surface thereof with an
adhesive.

Furthermore, since the narrow-width portion 21M 1s
located 1n the middle position between the panel upper end
21U and the panel lower end 21L, the present embodiment
prevents slacking of the roll label more eflectively and
prevents the occurrence of wrinkles.

Moreover, according to the present embodiment, the trunk
portion 4 1s defined and formed by the horizontal grooves 12
in the upper end and the lower end of the trunk portion 4.
This allows improvement in rigidity in the radial direction of
the panel support portion 22, which constitutes the trunk
portion 4, in the vicimity of the horizontal grooves 12.
Accordingly, the appearance shape of the synthetic resin
container 1 1s maintained more steadily against hot filling.

EXAMPLES

In the following, to vernily the eflects of the present
disclosure, wrinkles that appear on a roll label and the mold
release properties of a synthetic resin container according to
Example of the present disclosure were confirmed. The
synthetic resin container according to the present Example
has the same configuration as the synthetic resin container 1
illustrated 1n FIG. 1 and 1s made of polyethylene terephtha-
late. FIG. 3A shows results of the confirmation. Regarding
wrinkles that appear on a label, a rating of “good” indicates
that the occurrence of wrinkles was prevented, and “bad”
indicates that wrinkles appeared. Regarding the mold release
properties, a rating of “good” indicates that the container
exhibited good mold release properties, and “bad’ indicates
that the container exhibited poor mold release properties. As
Comparative Examples, three types of containers were pre-
pared. In these three types of containers, the panel widths a
and b 1n the panel upper end 21U and the panel lower end
211, as well as the panel widths a and b 1n the maddle
position between the panel upper end 21U and the panel
lower end 211, were individually varied. The figure includes
these containers as Comparative Examples 1 to 3. FIG. 3B
illustrates the defimitions of the panel widths a and b. In
detail, the panel width a 1s defined as a width of the reduced
pressure absorbing panel 21 on the outer circumierential
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surface of the trunk portion 4, and the panel width b 1s
defined as a width on a base surface of the reduced pressure
absorbing panel 21.

As shown 1n FIG. 3A, Comparative Example 1, 1n which
the panel widths a and b are wide both 1n the panel upper and
lower ends 21U and 21L and in the middle position ther-
cbetween, exhibited a high absorption capacity of 29.7 ml
and also exhibited good mold release properties. However,
the result shows that wrinkles appeared on the roll label. On
the other hand, in Example of the present disclosure,
although the panel widths a and b 1n the panel upper end 21U
and the panel lower end 21L are wide, the panel widths a and
b in the middle position thereof (1.e., the narrow-width
portion 21M) are narrow. As a result, although Example
exhibited a more or less low absorption capacity of 22.5 ml,
good results were obtained for both wrinkles on the roll label
and the mold release properties. The reason 1s that the
slacking of the portion of the label that corresponds to the
reduced pressure absorbing panels 21 1s prevented by the
narrow-width portion 21M, which extends in the vertical
direction, and the occurrence of wrinkles on the label 1s
prevented. Likewise, regarding the mold release properties,
since only the panel upper end 21U and the panel lower end
211, which have high rigidity and are diflicult to deform, are
formed to be wide to facilitate mold release, Example
maintains good mold release properties.

Additionally, 1n the synthetic resin container according to
the present disclosure, the panel width a of the panel upper
end 21U and the panel lower end 21L 1s preferably 8.8+£2.0
mm, and the panel width b of the panel upper end 21U and
the panel lower end 21L 1s preferably within the range from
40% to 80% of the panel width a. Furthermore, the panel
width a of the middle position (1.¢., the narrow-width portion
21M) 1s preferably 5.0+2.0 mm, and the panel width b of the
middle position 1s preferably within the range from 40% to
80% of the panel width a. A panel width b of 80% or less of
the panel width a provides an appropriate release taper to
maintain the mold release properties, and a panel width b of
40% or more of the panel width a allows a suflicient
absorption capacity to be maintained.

Comparative Example 2, in which the panel widths a and
b are narrow both 1n the panel upper and lower ends 21U and
21L and 1n the middle position therebetween, showed a good
result 1n terms ol wrinkles on the roll label. However,
Comparative Example 2 showed a problematic result in
terms of mold release properties. Comparative Example 3, in
which the panel widths a and b are narrow 1n the panel upper
and lower ends 21U and 21L and in which the panel widths
a and b 1n the middle position therebetween are wide, has a
configuration opposite to the configuration of Example of
the present disclosure. Accordingly, Comparative Example 3
showed problematic results 1n terms of both wrinkles on the
roll label and the mold release properties.

Needless to say, the present disclosure 1s not limited to the
above embodiment, and various changes may be made
without departing the gist of the present disclosure.

For example, the shape, the number, and so forth of the
reduced pressure absorbing panels 21 are not limited to the
above embodiment, and various modifications may be
adopted.

Furthermore, the location of the narrow-width portion
21M 1s not limited to the middle position between the panel
upper end 21U and the panel lower end 21L, and the
narrow-width portion 21M may be relocated upward or
downward. Generally, a portion of the synthetic resin con-
tamner 1 that 1s located closer to a middle portion (1.e., a
portion located at half the overall height) in the vertical
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direction of the container 1s more likely to be deformed and
exhibits better mold release properties at the time of mold-
ing. Accordingly, from the perspective of enhancing the
mold release properties of the reduced pressure absorbing
panels 21, the location of the narrow-width portion 21M 1s
preferably relocated to be closer to the middle portion 1n the
vertical direction of the synthetic resin container 1. Further-
more, the narrow-width portion 21M may be provided at a
plurality of locations between the panel upper end 21U and
the panel lower end 21L.

Additionally, the contents filled into the synthetic resin
container 1 are not limited to a beverage, including a juice
beverage and tea, and a seasoning, including soy sauce,
vinegar, and dressing, and any other contents, such as foods
and cosmetics, that may be hot-filled may be used.

The 1nvention claimed 1s:

1. A synthetic resin container comprising a mouth portion
as a dispensing spout for contents, a trunk portion extending
contiguously with the mouth portion via a shoulder portion,
and a bottom portion closing a lower end of the trunk
portion, wherein

the trunk portion 1s provided with a plurality of reduced
pressure absorbing panels that 1s formed as a plurality
of ribs depressed to the mner side in the radial direc-
tion, extending in a vertical direction while twisting in
a circumierential direction about a central axis of the
trunk portion and that 1s arranged side by side 1n the
circumierential direction of the trunk portion,

arcas that are not reduced pressure absorbing panels are
located between the reduced pressure absorbing panels
in a circumierential direction and extend along the
outer circumierence of the trunk portion, and

cach of the plurality of reduced pressure absorbing panels
has a panel upper end, a panel lower end, and a
narrow-width portion located 1n a region between the
panel upper end and the panel lower end, a width of the
reduced pressure absorbing panel 1n the narrow-width
portion being narrower than widths of the reduced
pressure absorbing panel 1n the panel upper end and the
panel lower end.

2. The synthetic resin container according to claim 1,
wherein the narrow-width portion 1s located at a height
corresponding to a middle position between the panel upper
end and the panel lower end.

3. The synthetic resin container according to claim 1,
wherein the trunk portion 1s defined and formed by a pair of
annular horizontal grooves each extending 1n the circumier-
ential direction.

4. The synthetic resin container according to claim 2,
wherein the trunk portion 1s defined and formed by a pair of
annular horizontal grooves each extending in the circumier-
ential direction.

5. The synthetic resin container according to claim 1,
wherein

in the panel upper end and the panel lower end,

a width of the reduced pressure absorbing panel on an
outer circumierential surface of the trunk portion 1s
8.8+2.0 mm, and a width of a base surface of the
reduced pressure absorbing panel 1s 80% or less the
width of the reduced pressure absorbing panel on the
outer circumierential surface of the trunk portion.

6. The synthetic resin container according to claim 2,

wherein

in the panel upper end and the panel lower end,

a width of the reduced pressure absorbing panel on an
outer circumierential surface of the trunk portion 1is
8.8+2.0 mm, and a width of a base surface of the
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reduced pressure absorbing panel 1s 80% or less the
width of the reduced pressure absorbing panel on the
outer circumierential surface of the trunk portion.

7. The synthetic resin container according to claim 3,

5> wherein
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in the panel upper end and the panel lower end,

a width of the reduced pressure absorbing panel on an
outer circumierential surface of the trunk portion 1s
8.8+2.0 mm, and a width of a base surface of the
reduced pressure absorbing panel 1s 80% or less the
width of the reduced pressure absorbing panel on the
outer circumierential surface of the trunk portion.

8. The synthetic resin container according to claim 4,

wherein

in the panel upper end and the panel lower end,

a width of the reduced pressure absorbing panel on an
outer circumierential surface of the trunk portion 1is
8.8+2.0 mm, and a width of a base surface of the
reduced pressure absorbing panel 1s 80% or less the
width of the reduced pressure absorbing panel on the
outer circumierential surface of the trunk portion.

9. The synthetic resin container according to claim 1,

wherein

in the narrow-width portion,

a width of the reduced pressure absorbing panel on an
outer circumierential surface of the trunk portion 1s
5.0£2.0 mm, and a width of a base surface of the
reduced pressure absorbing panel 1s 80% or less the
width of the reduced pressure absorbing panel on the
outer circumierential surface of the trunk portion.

10. The synthetic resin container according to claim 2,

wherein

in the narrow-width portion,

a width of the reduced pressure absorbing panel on an
outer circumierential surface of the trunk portion 1is
5.0£2.0 mm, and a width of a base surface of the
reduced pressure absorbing panel 1s 80% or less the
width of the reduced pressure absorbing panel on the
outer circumierential surface of the trunk portion.

11. The synthetic resin container according to claim 3,

wherein

in the narrow-width portion,

a width of the reduced pressure absorbing panel on an
outer circumierential surface of the trunk portion 1is
5.0£2.0 mm, and a width of a base surface of the
reduced pressure absorbing panel 15 80% or less the
width of the reduced pressure absorbing panel on the
outer circumierential surface of the trunk portion.

12. The synthetic resin container according to claim 4,

wherein

in the narrow-width portion,

a width of the reduced pressure absorbing panel on an
outer circumierential surface of the trunk portion 1s
5.0£2.0 mm, and a width of a base surface of the
reduced pressure absorbing panel 1s 80% or less the
width of the reduced pressure absorbing panel on the
outer circumierential surface of the trunk portion.

13. The synthetic resin container according to claim 3,

60 wherein

65

in the narrow-width portion,

a width of the reduced pressure absorbing panel on an
outer circumierential surface of the trunk portion 1is
5.0£2.0 mm, and a width of a base surface of the
reduced pressure absorbing panel 1s 80% or less the
width of the reduced pressure absorbing panel on the
outer circumierential surface of the trunk portion.
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14. The synthetic resin container according to claim 6, 16. The synthetic resin container according to claim 8,
wherein wherein
in the narrow-width portion, in the narrow-width portion,

a width of the reduced pressure absorbing panel on an
outer circumierential surface of the trunk portion 1is
5.0£2.0 mm, and a width of a base surface of the

a width of the reduced pressure absorbing panel on an
outer circumierential surface of the trunk portion 1s

reduced pressure absorbing panel 1s 80% or less the 5.0£2.0 mm, and a width of a base surface of the
width of the reduced pressure absorbing panel on the reduced pressure absorbing panel 1s 80% or less the
outer circumferential surface of the trunk portion. width of the reduced pressure absorbing panel on the
15. The synthetic resin container according to claim 7, . outer circumterential surface of the trunk portion.
wherein _ _ 17. The synthetic resin container according to claim 1,
in the narrow-width portion, wherein

a width of the reduced pressure absorbing panel on an
outer circumierential surface of the trunk portion 1is
5.0£2.0 mm, and a width of a base surface of the
reduced pressure absorbing panel 1s 80% or less the
width of the reduced pressure absorbing panel on the
outer circumierential surface of the trunk portion. N T

a width of a base surface of the reduced pressure absorb-
ing panel 1s 80% or less the width of the reduced

15 pressure absorbing panel on the outer circumierential
surface of the trunk portion.
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